A polybenzimidazole supported Mo(VI) (PBI.Mo) catalyst has been prepared and characterised. 
Vol. 18 No.4 (2007) 599 from being a useful small-scale laboratory procedure to being a viable medium to large-scale production technology. We are now involved in a chemistry/chemical engineering collaboration aimed at addressing both of these shortcomings and have selected a highly active and selective polymer-supported Mo(VI) alkene epoxidation catalyst (PBI.Mo), employing t-butyl hydroperoxide as the oxidant, which one of us developed for use in small batch reactions some time ago. The most attractive support is a highly thermo-oxidatively stable polybenzimidazole (PBI) available in a bead form from Hoechst-Celanese which has been loaded with Mo(VI) simply by treatment with excess MoO2acac2 followed by exhaustive washing to yield the PBI.Mo catalyst 1 [13] .
We are currently re-visiting the use of this catalyst in small batch epoxidations of cyclohexene and have confirmed the remarkable catalytic performance. Very recently, the stability and recycling of polymer-supported Mo(VI) alkene epoxidation catalysts have been reported by Mbeleck et al. [14] . We are also developing a detailed knowledge of the repeated use of this catalyst to provide experimental parameters to aid in the design of a reactive distillation column (RDC). Reactive distillation (RD) is an emerging technology that has extremely attractive potential as a process alternative for carrying out liquid phase chemical reactions [15] [16] [17] [18] . It is a unit operation which combines simultaneous chemical reaction and multi-component distillation in the same vessel in a single step. RD technology has particular benefit for equilibrium limited reactions. RD processes require the use of a stable heterogeneous catalyst that can be packed into an appropriate column, and for this purpose polybenzimidazole-supported Mo species (PBI.Mo) seemed to be an excellent candidate.
In this paper we will highlight some batch experimental studies for epoxidation of limonene catalyzed by polymer supported Mo(VI) complex. This information will be useful for performing the continuous experiments in RD rig, which is currently being designed and constructed in our laboratory. 
.Batch epoxidation studies
The experiments were conducted in a 250 ml jacketed batch reactor at temperatures from 333 to 353 K and at molar ratios of limonene to tent-butyl hydroperoxide from 2.5:1 to 10:1. Catalyst loading varied from 0.15 to 0.6 mol% (ratio of moles of Mo to moles of TBHP x 100%) and the stirrer speed was set at 400 rpm. minutes, reaction yield reached above 90% for all three molar ratio studied. This information would be very useful for carrying out continuous operation in RD rig. Unexpectedly, the slightly higher reaction rate obtained for 2.5:1 limonene to TBHP ratio might be explained by temperature increase of the reaction mixture due to the exothermic effect that was observed when the fresh catalyst was used for the reaction. It is therefore recommended that a feed mole ratio of 2.5:1 (limonene to TBHP) would be suitable for carrying out the reaction continuously in an RDC. (456) 
